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Background
Quantitative analysis of phonemic and distortions errors has 
demonstrated diagnostically differentiating patterns for people with 
different types of aphasia and related disorders (Haley et al., 2012; 
Odell et al., 1990, 1991; Strand et al., 2014). However, stimuli often 
vary substantially across studies such that some may be more error 
prone, due to constituent phonemes that are perceptually or 
motorically complex. Building on previous work with phonetic 
complexity and apraxia of speech, we sought to determine the 
relationship between a phoneme-based phonetic complexity metric 
and error frequency, with the ultimate goal to normalize speech sound 
error data in phonetic transcription studies and potentially streamline 
clinical assessment (Haley & Jacks, 2014). In this study, we applied a 
point-based complexity metric based on child phonological 
development--the Word Complexity Measure (WCM: Stoel-Gammon, 
2009). 
Purpose: The purpose of this study was to determine the 
relationship between a measure of phonetic complexity and two 
types of speech sound errors: phonemic errors and distortions 
errors. 
Methods
Sample A: 41 speakers repeating 25 words and ten non-words, 
ranging from one to four syllables
Sample B: 45 speakers repeating unique and pseudo-randomly 
selected sets of 50 monosyllabic words
All Participants: All were diagnosed with aphasia, and some had 
apraxia of speech
 The first author, a master’s student with over 500 hours of narrow 
transcription experience, transcribed both speech samples. 
 Frequency of transcribed distortions and phonemic errors and the 
summed phonetic complexity of each word were calculated and 
compiled for each speaker and word.
 Participants were divided into two groups of severity: mild-
moderate and moderate-severe.
 In each group, data from all speakers were aggregated by word, 
then these aggregates were averaged in groups based on target 
phonetic complexity, providing an average number of distortions 
and phonemic errors produced on all words of each level of 
complexity (integers 0 to 9) for each group.
Discussion
The relationships between phonetic complexity and distortion errors and 
phonetic complexity and phonemic errors suggest that the presence of 
certain sounds or sound combinations within a target word has a partially 
predictive effect on the speech accuracy of people with neurogenic 
disorders affecting speech production beginning at a threshold of WCM 
6. The effect is preserved across a group of speakers with varying 
aphasia severity and profiles. Despite the promising results, the WCM 
does not fully explain frequency of articulation errors. Some highly 
complex words yielded similar error rates as words with low complexity 
ratings—“gingerbread,” with a complexity of 9, elicited a similar phonemic 
error rate to words with a complexity of 6. Refinement of the WCM for 
adults with neurogenic disorders is needed.
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Phonemic Edit Distance
“’Gingerbread,’ in addition to being quite tasty, is 
also easy to say.”—LaPointe & Horner (1976)
Word Complexity Measure
 Non-initial word stress
 >2 syllables
 Number of clusters
Word-final consonants
 Velar sounds
 Liquids
 Fricatives
 Affricates
 Voiced fricatives and 
affricates receive an extra 
point
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